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Introduction:
The ABFM
 program data bases have calculated radar averages, volume integrals and cloud thicknesses based on a minimum radar reflectivity below which the reflectivity "doesn't count".  This is necessary to account for missing data or data below the noise level of the radar.  It also attempts to cause some uniformity in calculations that otherwise would be range dependent due to the range dependent noise floor of the radar.

The two primary values for this minimum radar value (which I will call the "cutoff" value) have been 0 dBZ and -10 dBZ.  I have argued previously
 that the lower cutoff is advisable because the presence of a cutoff will bias the results if the cutoff is in the region of interest.  Since the data suggests that average reflectivities near 5 dBZ are of interest, I have argued that the cutoff should be -10, not 0.  
This note examines what the observed effects of these two thresholds are on a large set of real data.  It uses a complete QCd and filtered data set for both the 74C and NEXRAD that NCAR had used for scatter plots we had already examined in teleconferences.  This data set was also being used by NCAR and MSFC to compare the two methods of doing volume sums/integrals.  It was in a column-delimited ASCII format easily importable into MSExcel®.  Sharon provided me with two files: 

NEX_orig_fan_clmin_000000_em_m_avg11x11.txt and

WSR_orig_fan_clmin_000000_em_m_avg11x11.txt.   These files contained anvil data from multiple days and passes that provided several thousand sets of measurements.  The averages and integrals were computed using both -10 dBZ and 0 dBZ as cutoffs.

Effect on the Average:
The empirical effect of the cutoff on the real data is consistent with the analytical and Monte Carlo simulations provided in previous work.  The average computed with the 0 dBZ cutoff is larger than that computed with the -10 dBZ cutoff, and the difference increases as the average approaches the cutoff value from above.  The results are presented in Figure 1.  The brown line is where the data would fall without the effect of the difference in cutoff value.
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Figure 1.  11x11 km radar averages.  The vertical axis is the data with the 0 dBZ cutoff plotted against the -10 dBZ cutoff on the horizontal.  

Effect on the Cloud Thickness:
The effect on the cloud thickness is the opposite of that on the average.  With a 0 dBZ cutoff, the cloud appears thinner than with a -10 dBZ cutoff since the data from the region of the cloud between 0 and -10 dBZ are rejected by the cutoff process. The results are presented in Figure 2 on the next page.
Effect on Volume Integral:
Since the volume integral is essentially equal to the product of the average times the cloud thickness, it is unclear a priori what, if any, bias there would be since the average is biased high and the thickness biased low with the 0 dBZ cutoff compared to the -10 dBZ cutoff.  The results presented in Figure 3 on the page following Figure 2 indicate that the WSR-74C data are significantly biased (high) at the low end whereas the WSR-88D data bias is of the same sign but considerably smaller.  In both cases there is less bias than with either of the other two variables.  I don’t know why the two radars differ so much.
Discussion:
These results strongly suggest to me that the 0 dBZ cutoff is too high and should not be used.  They also suggest, although not as strongly, that a volume integral of some kind is a more robust variable than the average or thickness.  One possibility that may be easier to turn into a practical LLCC in the short term (no major radar software revisions required) would be a rule based on the thickness times the average.  The advantage is that the thickness is already measured operationally for the existing thick cloud rule. Since the average cannot exceed the maximum, the max product already available on both radars could be used in the evaluation until a true average or volume integral can be added to the radar product suite.  This would be unnecessarily conservative, but could be implemented immediately.
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Figure 2. 11x11 km radar cloud thicknesses.  The vertical axis is the data with the 0 dBZ cutoff plotted against the -10 dBZ cutoff on the horizontal.
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Figure 3. 11x11 km radar volume integral.  The vertical axis is the data with the 0 dBZ cutoff plotted against the -10 dBZ cutoff on the horizontal.
� This is written for ABFM program participants.  Familiar acronyms will not be spelled out.


�  Unless otherwise indicated, all references to previous work refer to materials available on the NCAR ABFM website.





